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* notices * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Resin composite material characterized by containing the stratified clay mineral made organic by the 1st and 2nd organic 
onium salt, the 1st polymer combined with said stratified clay mineral through said 1st organic onium salt, and the 2nd polymer 
combined with said stratified clay mineral through said 2nd organic onium salt. 

[Claim 2] Resin composite material according to claim 1 characterized by for said 1st organic onium salt being organic onium salt 
which has a hydroxy! group, and for said 2nd organic onium salt being organic onium salt which has a carboxyl group, and being 
aliphatic series polyester which said 1st polymer combined with said stratified clay mineral through the hydroxyl group of said 1st 
organic onium salt, and being the aliphatic series polyamide which said 2nd polymer combined with said stratified clay mineral 
through the carboxyl group of said 2nd organic onium salt. 

[Claim 3] Resin composite material according to claim 1 or 2 characterized by said 1st polymer being polylactic acid. 

[Claim 4] Resin composite material given in any 1 term of the claims 1-3 characterized by the carbon number of said 1st and 2nd 

organic onium salt being six or more, respectively. 

[Claim 5] A chemically-modified [ which makes a stratified clay mineral organic by the 1st and 2nd organic onium salt / organic ] 
degree, The 1st kneading process which melting kneading of the stratified clay mineral and the 1st polymer which are obtained to a 
chemically-modified [ said / organic ] degree is carried out [ 1st ], and combines a stratified clay mineral and the 1st polymer through 
said 1st organic onium salt, The manufacture approach of the resin composite material which carries out melting kneading of the 
stratified clay mineral and the 2nd polymer which are obtained to a chemically-modified [ said / organic ] degree, and is characterized 
by including the 2nd kneading process which combines a stratified clay mineral and the 2nd polymer through said 2nd organic onium 
salt. 

[Claim 6] A chemically-modified [ which makes a stratified clay mineral organic by the 2nd organic onium salt which has the 1st 
organic onium salt and carboxyl group which has a hydroxyl group / organic ] degree, The aliphatic series polyester kneading process 
of carrying out melting kneading of the stratified clay mineral and aliphatic series polyester which are obtained to a chemically- 
modified [ said / organic ] degree, and making the hydroxyl group of said 1st organic onium salt, and the end carboxyl group of said 
aliphatic series polyester reacting, Melting kneading of the stratified clay mineral and aliphatic series polyamide which are obtained to 
a chemically-modified [ said / organic ] degree is carried out. The manufacture approach of a resin composite material according to 
claim 5 characterized by including the aliphatic series polyamide kneading process of making the carboxyl group of said 2nd organic 
onium salt, and the end amino group of said aliphatic series poly polyamide reacting. 

[Claim 7] the stratified clay mineral and the 1st polymerization nature compound which are obtained to a chemically-modified [ which 
makes a stratified clay mineral organic by the 1 st and 2nd organic onium salt / organic ] degree, and a chemically-modified [ said / 
organic ] degree - mixing - this - by the reaction of the 1st polymerization nature compound The 1st polymerization process which 
makes the 1st polymer combined with said stratified clay mineral through said 1st organic onium salt generate, The stratified clay 
mineral and the 2nd polymerization nature compound which are obtained to a chemically-modified [ said / organic ] degree are mixed, 
this — the manufacture approach of the resin composite material characterized by including the 2nd polymerization process which 
makes the 2nd polymer combined with said stratified clay mineral through said 2nd organic onium salt by the reaction of the 2nd 
polymerization nature compound generate. 

[Claim 8] A chemically-modified [ which makes a stratified clay mineral organic by the 2nd organic onium salt which has the 1st 
organic onium salt and carboxyl group which has a hydroxyl group / organic ] degree, The annular dimer and/or lactone of a stratified 
clay mineral and alpha-hydroxy acid which are obtained to a chemically-modified [ said / organic ] degree are mixed. The aliphatic 
series polyester polymerization process of making aliphatic series polyester generating by making the hydroxyl group of said 1st 
organic onium salt into a reacting point, The manufacture approach of a resin composite material according to claim 7 characterized by 
including the aliphatic series polyamide polymerization process of mixing the stratified clay mineral and lactams which are obtained to 
a chemically-modified [ said / organic ] degree, and making an aliphatic series polyamide generating by making the carboxyl group of 
said 2nd organic onium salt into a reacting point. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach in detail about resin composite material and its 
manufacture approach at the resin composite material and the list containing at least two sorts of polymers, and a stratified clay 
mineral. 
[0002] 

[Description of the Prior Art] Conventionally, it is known that aliphatic series polyester, such as polylactic acid, shows the property 
decomposed by work of a microorganism and an enzyme and the so-called biodegradability. And the resin composite material which 
added the stratified clay mineral made organic by the organic- ized agent for the purpose of improvement in kinetic property, such as a 
biodegradation rate of aliphatic series polyester or rigidity, or the property of a crystallization rate to polylactic acid is proposed. 
[0003] For example, the resin constituent which contains in JP,2000-17157,A and JP,2001-89646,A resin, such as aliphatic series 
polyester, and the stratified clay mineral made organic by organic-ized agents, such as an organic ammonium compound, is indicated. 
[0004] Moreover, the sustained-release fertilizer which controlled the rate of dissolution of fertilizer using the coat ingredient 
containing lactic-acid system polyester and bloating tendency inorganic fillers, such as polylactic acid, is indicated by JP,2000- 
256087 yA, and the stratified silicate by which swelling was carried out with 12-amino-dodecanoic-acid ammonium salt etc. is 
illustrated as a bloating tendency inorganic filler. 
[0005] 

[Problem(s) to be Solved by the Invention] However, even if it is the above-mentioned conventional resin composite material, it 
cannot necessarily be said that it is enough in respect of kinetic property, such as rigidity, toughness, and ductility, or a crystallization 
rate. Then, although the attempt which adds an aliphatic series polyamide etc. in order to raise the property of aliphatic series polyester 
is made, it is dramatically difficult for aliphatic series polyester and an aliphatic series polyamide to be hard to dissolve and to make 
homogeneity fully distribute these. 

[0006] Moreover, although the approach of dehydration-polycondensation-compounding the block copolymer of polylactic acid and a 
polyamide by making this into a lactic acid is indicated by them after hydrolyzing epsilon caprolactam to Macromol.Chem.Phys., 199, 
and 2445 (1998), by the approach of starting, it is [ that oligomer is only obtained and ] and the resin with which practical use can be 
presented is not yet obtained. 

[0007] this invention be make in view of the technical problem which the above-mentioned conventional technique have , and in the 
resin composite material containing at least two sorts of polymers , and a stratified clay mineral , polymers of a different kind be fully 
compatible in homogeneity between the layers of a stratified clay mineral , and it aim at provide a resin composite material excellent 
in kinetic property and crystallization rates , such as rigidity ( reinforcement , elastic modulus , etc. ) , toughness , and ductility , and a 
list with the manufacture approach . 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, resin composite material of this invention 
is characterized by containing the stratified clay mineral made organic by the 1 st and 2nd organic onium salt, the 1 st polymer 
combined with said stratified clay mineral through said 1st organic onium salt, and the 2nd polymer combined with said stratified clay 
mineral through said 2nd organic onium salt 

[0009] According to this invention, a stratified clay mineral is made organic by the 1 st and 2nd organic onium salt. By combining this 
stratified clay mineral with the 2nd polymer through the 1st polymer and the 2nd organic onium salt through the 1st organic onium 
salt, respectively Even if it is the case that the compatibility between these polymers is essentially low, the polymers concerned can 
fully be dissolved in homogeneity between the layers of a stratified clay mineral. Consequently, resin composite material which has 
the property which was excellent in respect of mechanical properties, such as rigidity (reinforcement, elastic modulus, etc.), toughness, 
and ductility, or a crystallization rate is realized. 

[0010] Moreover, the 1st manufacture approach of the resin composite material of this invention A chemically-modified [ which 
makes a stratified clay mineral organic by the 1 st and 2nd organic onium salt / organic ] degree, The 1st kneading process which 
melting kneading of the stratified clay mineral and the 1st polymer which are obtained to a chemically-modified [ said / organic ] 
degree is carried out [ 1st ], and combines a stratified clay mineral and the 1st polymer through said 1st organic onium salt, Melting 
kneading of the stratified clay mineral and the 2nd polymer which are obtained to a chemically-modified [ said / organic ] degree is 
carried out, and it is characterized by including the 2nd kneading process which combines a stratified clay mineral and the 2nd 
polymer through said 2nd organic onium salt. 

[001 1] Moreover, the 2nd manufacture approach of the resin composite material of this invention the stratified clay mineral and the 1st 
polymerization nature compound which are obtained to a chemically-modified [ which makes a stratified clay mineral organic by the 
1 st and 2nd organic onium salt / organic ] degree, and a chemically-modified [ said / organic ] degree — mixing — this — by the 
reaction of the 1st polymerization nature compound The 1st polymerization process which makes the 1st polymer combined with said 
stratified clay mineral through said 1st organic onium salt generate, the stratified clay mineral and the 2nd polymerization nature 
compound which are obtained to a chemically-modified [ said / organic ] degree — mixing — this — it is characterized by including the 
2nd polymerization process which makes the 2nd polymer combined with said stratified clay mineral through said 2nd organic onium 
salt by the reaction of the 2nd polymerization nature compound generate. 

[0012] While each of the 1st of this invention and 2nd manufacture approach makes association through the 1st organic onium salt 
form between the 1 st polymer and a stratified clay mineral It is the thing which makes association through the 2nd organic onium salt 
form between the 2nd polymer and a stratified clay mineral. Since the 1st polymer and 2nd polymer can fully be dissolved in 
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homogeneity between the layers of a stratified clay mineral by this, the resin composite material of this invention excellent in kinetic 
property or a crystallization rate can be obtained efficiently and certainly. 

[0013] In this invention, it is good also considering the 1st organic onium salt being organic onium salt which has a hydroxyl group, 
and the 2nd organic onium salt being organic onium salt which has a carboxyl group, and being aliphatic series polyester which the 1st 
polymer combined with the stratified clay mineral through the hydroxyl group of the 1st organic onium salt, and being the aliphatic 
series polyamide which the 2nd polymer combined with the stratified clay mineral through the carboxyl group of the 2nd organic 
onium salt as a description. 

[0014] Moreover, a chemically-modified [ to which the 1 st manufacture approach of this invention makes a stratified clay mineral 
organic by the 1st and 2nd organic onium salt / organic ] degree, The 1st kneading process which melting kneading of the stratified 
clay mineral and the 1 st polymer which are obtained to a chemically-modified [ said / organic ] degree is carried out [ 1st ], and 
combines a stratified clay mineral and the 1st polymer through said 1st organic onium salt, Melting kneading of the stratified clay 
mineral and the 2nd polymer which are obtained to a chemically-modified [ said / organic ] degree may be carried out, and the 
description of including the 2nd kneading process which combines a stratified clay mineral and the 2nd polymer through said 2nd 
organic onium salt may be carried out. 

[0015] Moreover, a chemically-modified [ to which the 2nd manufacture approach of this invention makes a stratified clay mineral 
organic by the 2nd organic onium salt which has the 1 st organic onium salt and carboxyl group which has a hydroxyl group / organic ] 
degree, The annular dimer and/or lactone of a stratified clay mineral and alpha-hydroxy acid which are obtained to a chemically- 
modified [ said / organic ] degree are mixed. The aliphatic series polyester polymerization process of making aliphatic series polyester 
generating by making the hydroxyl group of said 1st organic onium salt into a reacting point, It is good also considering including the 
aliphatic series polyamide polymerization process of mixing the stratified clay mineral and lactams which are obtained to a 
chemically-modified [ said / organic ] degree, and making an aliphatic series polyamide generating by making the carboxyl group of 
said 2nd organic onium salt into a reacting point as a description. 

[0016] Thus, the stratified clay mineral made organic by the organic onium salt which has a hydroxyl group, and the organic onium 
salt which has a carboxyl group By making it combine with an aliphatic series polyamide through aliphatic series polyester and a 
carboxyl group through a hydroxyl group, respectively Hie low. aliphatic series polyester and the aliphatic series polyamide of 
compatibility can fully be essentially dissolved in homogeneity between the layers of a stratified clay mineral, and resin composite 
material excellent in kinetic property and crystallization rates, such as rigidity, toughness, and ductility, is realized. In addition, since 
kinetic property and a crystallization rate can be further raised as the 1st polymer concerned is polylactic acid, it is desirable. 
[0017] Moreover, in this invention, it is desirable that the carbon number of said 1st and 2nd organic onium salt is six or more, 
respectively. If a with a carbon numbers of six or more thing is used as 1st and 2nd organic onium salt, since the distance between 
layers of a stratified clay mineral will fully be spread by the organic onium salt concerned, the distributed homogeneity of the 1st and 
2nd polymers and a stratified clay mineral is raised, and it is in the inclination whose kinetic property and crystallization rates, such as 
rigidity, toughness, and ductility, improve. 
[0018] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained to a detail. 
[0019] Resin composite material of this invention is characterized by containing the stratified clay mineral made organic by the 1st 
and 2nd organic onium salt, the 1 st polymer combined with the stratified clay mineral through the 1st organic onium salt, and the 2nd 
polymer combined with the stratified clay mineral through the 2nd organic onium salt. Thereby, even if it is the case that the 
compatibility between the 1st and 2nd polymers is essentially low, the polymers concerned can fully be dissolved in homogeneity 
between the layers of a stratified clay mineral, and resin composite material which has the property which was excellent in respect of 
mechanical properties, such as rigidity (reinforcement, elastic modulus, etc.), toughness, and ductility, or a crystallization rate is 
realized. 

[0020] Although not restricted especially as a stratified clay mineral concerning this invention, specifically, micas, such as vermiculite 
group; TENIO lights, such as kaolinite group; JIOKUTAHEDORARU vermiculites, such as smectite group; kaolinites, such as a 
montmorillonite, beidellite, saponite, and hectorite, and halloysite, and a trio KUTAHEDORARU vermiculite, a tetra-silicic mica, 
muscovite, an illite, a sericite, a FUROGO cutting tool, and biotite, etc. are mentioned. These stratified clay minerals may be natural 
minerals, and may be synthetic minerals by hydrothermal synthesis, scorification, a solid phase technique, etc. Moreover, in this 
invention, one sort in the above-mentioned stratified clay mineral may be used independently, and you may use combining two or 
more sorts. Moreover, as for the cation exchange capacity of a stratified clay mineral, it is desirable that they are 30-300meq / lOOg. 
[0021] Moreover, as the 1st and 2nd polymers used in this invention, although aliphatic series polyester, an aliphatic series polyamide, 
aromatic polyamide, a polycarbonate, polyimide, polyalkylene terephthalate, polyarylate, polyacetal, polyphenylene oxide, 
polyurethane, polyolefine, etc. are mentioned, when it uses combining aliphatic series polyester and an aliphatic series polyamide, 
since resin composite material which was more excellent in respect of kinetic property or crystal acceleration is realized, it is 
desirable. 

[0022] Moreover, what the compound which functional groups, such as a hydroxyl group, a carboxyl group, an amino group, an 
isocyanate radical, an ester group, an epoxy group, and an acid-anhydride radical, combined with the organic radical in onium salt, 
such as organic ammonium salt, organic phosphonium salt, organic pyridinium salt, and organic sulfonium salt, as 1 st and 2nd organic 
onium salt used in this invention is mentioned, and has the functional group which can form the polymer concerned and covalent bond 
according to the class of polymer mentioned above is selected suitably. For example, when using aliphatic series polyester and an 
aliphatic series polyamide as a polymer, by using the organic onium salt which has a hydroxyl group, aliphatic series polyester and a 
stratified clay mineral can be combined through the hydroxyl group of the organic onium salt concerned, and an aliphatic series 
polyamide and a stratified clay mineral can be combined through the carboxyl group of the organic onium salt concerned by using the 
organic onium salt which has another side and a carboxyl group. 

[0023] As for the carbon number of the 1st and 2nd organic onium salt used by this invention, it is desirable respectively that it is six 
or more. Distance between layers of a stratified clay mineral cannot fully extend that the carbon number of the organic onium salt 
concerned is less than six, but it is in the inclination for the distributed homogeneity of a polymer and a stratified clay mineral to fall. 
[0024] In addition, organic-ization as used in the field of this invention means adsorbing and/or combining the organic substance 
between the layers of a stratified clay mineral, and/or with a front face by the physical and chemical approach (preferably the chemical 
approach), and the distance between layers of a stratified clay mineral can fully be extended by organic-ization by the organic onium 
salt concerned. Moreover, although not restricted especially as a pair anion of this organic onium salt, halogen anions, such as C1-, Br-, 
and I-, are used preferably, for example. 

[0025] Moreover, in this invention, not all the 1st and 2nd polymers contained in resin composite material need to combine with the 
stratified clay mineral, and those parts should just join together. 
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[0026] Moreover, in the resin composite material of this invention, the 3rd polymer combinable with the 3rd organic onium salt and 
this may be contained further that at least two sorts in the above-mentioned polymer, and those polymers and at least two sorts of 
organic onium salt which can form covalent bond should just contain. 

[0027] The resin composite material which the 2nd organic onium salt is organic onium salt which has a carboxyl group, the 1st 
organic onium salt is organic onium salt which has a hydroxyl group as an especially desirable operation gestalt of this invention, and 
is [ is aliphatic series polyester which the 1st polymer combined with the stratified clay mineral through the hydroxyl group of the 1st 
organic onium salt, and ] the aliphatic series polyamide which the 2nd polymer combined with the stratified clay mineral through the 
carboxyl group of the 2nd organic onium salt can be illustrated. Hereafter, this resin composite material is explained to a detail. 
[0028] As for the content of the organic onium salt which has a hydroxyl group, it is desirable that it is the 10 - 150 weight section to 
the stratified clay mineral 100 weight section, and it is more desirable that it is the 20-100 weight section. Distance between layers of 
a stratified clay mineral cannot fully extend that the content of the organic onium salt concerned is said under lower limit, but it is in 
the inclination for the distributed homogeneity over aliphatic series polyester and an aliphatic series polyamide to fall, and in 
exceeding another side and said upper limit, it is in the inclination for the amount of the organic onium salt introduced by physical 
adsorption to increase, and for the physical properties of resin composite material to be spoiled (for example, plasticization). 
[0029] Although it will not be restricted as organic onium salt which has the hydroxyl group preferably used by this invention 
especially if it has a hydroxyl group, as for the carbon number, it is desirable that it is six or more. Distance between layers of a 
stratified clay mineral cannot fully extend that the carbon number of the organic onium salt concerned is less than six, but it is in the 
inclination for the distributed homogeneity over aliphatic series polyester and an aliphatic series polyamide to fall. The organic 
ammonium salt which has a hydroxyl group and is expressed with the following general formula (1) or (2) as organic onium salt 
whose carbon number is six or more is illustrated. One sort may be independently used for such organic ammonium salt, and it may 
use both together. 
[0030] 
[Formula 1] 



[— among the formula, even if Rl, R2, and R3 are the same, you may differ, and a hydrogen atom or an alkyl group is expressed, 
respectively, and 1 expresses the integer of 6-20.] 
[Formula 2] 



[- among the formula, even if R4 and R5 are the same, you may differ, a hydrogen atom or an alkyl group is expressed, respectively, 
even if m and n are the same, they may differ from each other, and the carbon number of the sum total of R4 and R5 is six or more, 
and they express the integer of 1-20.] 

Rl, R2, or R3 expresses a hydrogen atom or an alkyl group among the above-mentioned general formula (1). As this alkyl group, 
specifically A methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, sec-butyl, tert-butyl, A straight chain or a 
branched-chain pentyl radical, a straight chain or a branched-chain hexyl group, a straight chain, or a branched-chain heptyl radical, A 
straight chain or a branched-chain octyl radical, a straight chain or a branched-chain nonyl radical, a straight chain, or a branched- 
chain decyl group, Although a straight chain or a branched-chain undecyl radical, a straight chain or the branched-chain dodecyl, a 
straight chain or a branched-chain tridecyl radical, a straight chain or a branched-chain tetradecyl radical, a straight chain or a 
branched-chain pentadecyl group, a straight chain, or a branched-chain octadecyl radical is mentioned As for the carbon number of the 
alkyl group concerned, it is desirable that it is 1-4. When the carbon number of an alkyl group exceeds said upper limit, it is in the 
inclination for composition of organic onium salt to become difficult. 

[0031] moreover, the inside of the above-mentioned general formula (1) and 1 - the polymerization degree of a methylene group (- 
CH2-) — expressing — 6-20 — it is the integer of 8-1 8 preferably. When 1 is less than six, the distance between layers of a stratified 
clay mineral does not fully spread, but it is in the inclination for the distributed homogeneity over aliphatic series polyester and an 
aliphatic series polyamide to fall. On the other hand, when 1 exceeds 20, it is in the inclination for composition of organic onium salt to 
become difficult. 

[0032] Moreover, R4 and R5 express a hydrogen atom or an alkyl group among the above-mentioned general formula (2). The alkyl 
group illustrated as this alkyl group in the explanation of Rl, R2, and R3 in a general formula (1) is mentioned. 

[0033] Although you may differ even if R4 and R5 in a general formula (2) are the same, as for the carbon number of those sum totals, 
it is desirable that it is six or more, and it is more desirable that it is eight or more. The distance between layers of a stratified clay 
mineral does not fully spread that the carbon number of the sum total of R4 and R5 is less than six, but it is in the inclination for the 
distributed homogeneity over aliphatic series polyester and an aliphatic series polyamide to fall. For example, R4 is preferably used as 
a compound with which the compound whose R5 is the compound whose R5 is the dodecyl in a hydrogen atom, and whose R4 is an 
octadecyl radical in a methyl group, and the compound R4 and whose R5 are octadecyl radicals fill the above-mentioned conditions. 
[0034] moreover, the inside of the above-mentioned general formula (2), and m and n — the polymerization degree of an oxyethylene 
radical (-CH2CH20-) - expressing - 1-20 - desirable — 1-10 — it is the integer of 1-5 more preferably, and is 1 especially preferably. 
When m or n exceeds 20, it is in the inclination for the hydrophilic property of a stratified clay mineral to become high superfluously, 
and for adjustment to become difficult. In addition, even if m and n are the same, they may differ. 

[0035] Moreover, although it will not be restricted as organic onium salt which has a carboxyl group concerning this invention 
especially if it has a carboxyl group, as for the carbon number, it is desirable that it is six or more. Distance between layers of a 
stratified clay mineral cannot fully extend that the carbon number of the organic onium salt concerned is less than six, but it is in the 
inclination for the distributed homogeneity over aliphatic series polyester and an aliphatic series polyamide to fall. It has a carboxyl 
group and 8-amino octylic acid hydrochloride, a 12-amino-dodecanoic-acid hydrochloride, 18-amino octadecanoic acid hydrochloride, 
etc. are mentioned as a desirable example of the organic onium salt whose carbon number is six or more. 






(2) 
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[0036] As for the content of the organic onium salt which has a carboxyl group, it is desirable that it is the 10 - 150 weight section to 
the stratified clay mineral 1 00 weight section, and it is more desirable that it is the 20-100 weight section. Distance between layers of 
a stratified clay mineral cannot fully extend that the content of the organic onium salt concerned is said under lower limit, but it is in 
the inclination for the distributed homogeneity over aliphatic series polyester and an aliphatic series polyamide to fall, and in 
exceeding another side and said upper limit, it is in the inclination for the amount of the organic onium salt introduced by physical 
adsorption to increase, and for the physical properties of resin composite material to be spoiled (for example, plasticization). 
[0037] moreover - although it is not restricted especially unless the compounding ratio of the organic onium salt which has a hydroxyl 
group, and the organic onium salt which has a carboxyl group spoils the property of resin composite material - the compounding ratio 
concerned - the mole ratio of a hydroxyl group and a carboxyl group - desirable - 1:99-99:1 - more - desirable - 10:90-90:10 - it 
is set up so that it may become within the limits of 20:80-80:20 still more preferably. It is in the inclination it to become difficult for 
the mole ratio of a hydroxyl group and a carboxyl group to dissolve aliphatic series polyester and an aliphatic series polyamide in 
homogeneity between the layers of a stratified clay mineral as the above is out of range. 

[0038] Drawing 1 (a) - (c) is the explanatory view showing notionally the condition of the stratified clay mineral made organic by the 
two above-mentioned sorts of organic onium salt, respectively. In this invention, the both sides of organic onium salt 2a which has a 
hydroxyl group as shown in drawing 1 R> 1 (a), and organic onium salt 2b which has a carboxyl group may combine with the same 
layer of the stratified clay mineral 1 , as shown in drawing 1 (b), two sorts of organic onium salt 2a and 2bs may combine with the 
separate layer of the stratified clay mineral 1, respectively, and these two joint gestalten may be mtermingled further. Moreover, since 
each class which the stratified clay mineral 1 adjoins becomes possible [ forming the stratified clay mineral which has a seemingly 
very large aspect ratio as having the shape of a flocculation (flocculation) which stood in a row near the edge ] as shown in drawing 1 
(c) when organic onium salt 2a and 2b combine with a separate layer, it is desirable. 

[0039] The distance between layers of a stratified clay mineral can fully be extended, and aliphatic series polyester and an aliphatic 
series polyamide are introduced by these organic onium salt between layers. Here, as for the distance between layers of a stratified 
clay mineral, it is desirable that it is 5nm or more on the basis of the mean distance between the centers of gravity of each class, and it 
is more desirable that it is lOnm or more. It is in the inclination for distributed homogeneity [ as opposed to / that the distance between 
layers of a stratified clay mineral is said under lower limit / aliphatic series polyester and an aliphatic series polyamide ] to fall. 
[0040] Moreover, as aliphatic series polyester concerning this invention, the ring-opening-polymerization object of lactone, such as an 
annular dimer of alpha-hydroxy acids, such as glycolide and a lactide (L-Iactide, D-lactide, and a meso-lactide are included), and beta 
propiolactone, diketene, gamma-butyrolactone, delta- valerolactone, epsilon-KAPURARO lactone, may be mentioned, for example, 
and the polymers concerned may be any of a homopolymer and a copolymer. Moreover, the polylactic acid which is the ring-opening- 
polymerization object of a lactide also in the above-mentioned polymer is desirable. When polylactic acid is used, it is in the 
inclination whose kinetic property and crystallization rates, such as rigidity, toughness, and ductility, improve. 
[0041] the polylactic acid preferably used in this invention - following general formula (3): — [Formula 3] 



It is the polymer which has the repeat unit expressed with (n expresses an integer among a formula). Although especially the average 
molecular weight of the polylactic acid concerned is not restricted, it is desirable that it is 5,000-1 ,000,000. When it is in the 
inclination for the average molecular weight of polylactic acid to become insufficient [ machine physical properties, such as 
reinforcement and an elastic modulus, ] for it to be said under lower limit and said upper limit is exceeded, it is in the inclination for a 
fluidity to fall remarkably in the case of shaping. 

[0042] In addition, although association through a hydroxyl group is formed between stratified clay minerals at the end of polylactic 
acid, the polymerization of glycolide, the caprolactone, etc. is further carried out to the other end, and it is good for it also as a 
copolymer. As for the polymerization chain of the polylactic acid in this copolymer, it is desirable that it is more than 80mol% on the 
basis of the whole copolymer. 

[0043] Epsilon caprolactam, RAURO lactam, 2-azacyclo octanone, and 2-azacyclo nona non, moreover, as an aliphatic series 
polyamide concerning this invention, the ring-opening-polymerization object (nylon) of lactams, such as 2-azacyclo trideca non, may 
be mentioned, and the polymers concerned may be any of a homopolymer and a copolymer. 

[0044] It is desirable that it is the 1 - 1000 weight section to the aliphatic series polyester 100 weight section, as for the loadings with 
an aliphatic series polyamide, it is more desirable that it is the 10 - 1000 weight section, and it is still more desirable that it is the 25 - 
400 weight section. When the loadings of an aliphatic series polyamide are said under lower limit, it is in the inclination which 
becomes inadequate [ the shock resistance or thermal resistance of resin composite material ], and when another side and said upper 
limit are exceeded, it is in the inclination for an elastic modulus to fall. 

[0045] Moreover, as for the loadings of a stratified clay mineral, it is desirable that it is 0.01 - 20 weight section to a total of 100 
weight sections of the loadings of aliphatic series polyester and an aliphatic series polyamide, and it is more desirable that it is 1 - 12 
weight section. When the loadings of a stratified clay mineral are in the inclination which becomes inadequate [ extent of improvement 
in kinetic property, such as rigidity, or a crystallization rate by it being said under lower limit ] and exceed another side and said upper 
limit, it is in the inclination which stiffens. 

[0046] Next, the manufacture approach of the resin composite material of this invention is explained. 

[0047] A chemically-modified [ to which the 1 st manufacture approach of this invention makes a stratified clay mineral organic by the 
1st and 2nd organic onium salt / organic ] degree, The 1st kneading process which melting kneading of the stratified clay mineral and 
the 1st polymer which are obtained to a chemically-modified [ organic ] degree is carried out [ 1st ], and combines a stratified clay 
mineral and the 1st polymer through the 1st organic onium salt, Melting kneading of the stratified clay mineral and the 2nd polymer 
which are obtained to a chemically-modified [ organic ] degree is carried out, and it is characterized by including the 2nd kneading 
process which combines a stratified clay mineral and the 2nd polymer through the 2nd organic onium salt. 

[0048] A chemically-modified [ organic ] degree can be performed by the approach currently indicated by for example, these people at 
the patent No. 2627194 official report. That is, organic-ization of a stratified clay mineral can be performed by carrying out the ion 
exchange of the inorganic ion in a stratified clay mineral by the organic onium ion (for example, setting to organic ammonium salt 
organic ammonium ion) produced from the 1st and 2nd organic onium salt. 

[0049] When more specifically using the organic ammonium salt which has a hydroxyl group, and the organic ammonium salt which 
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has a carboxyl group, organic-ization can be performed by the following approaches. That is, when using a massive stratified clay 
mineral, first, a ball mill etc. grinds this and it is fine-particles-ized. Subsequently, these fine particles are underwater distributed using 
a mixer etc., and the water distribution object of a stratified clay mineral is obtained. Apart from this, acids, such as an organic amine 
which has a hydroxyl group, an organic amine which has a carboxyl group, and a hydrochloric acid, are added to water, and the water 
solution containing the two above-mentioned kinds of organic ammonium salt is prepared. By adding this water solution to the water 
distribution object of the above-mentioned stratified clay mineral, and mixing, the ion exchange of the inorganic ion in a stratified clay 
mineral is carried out by two kinds of organic ammonium ion produced from organic ammonium salt. By removing water from this 
mixture, the stratified clay mineral made organic with the organic ammonium salt which has a hydroxyl group, and the organic 
ammonium salt which has a carboxyl group is obtained. 

[0050] As a dispersion-medium object of organic ammonium salt or a stratified clay mineral, the mixture of these and water can be 
used for a methanol, ethanol, propanol, isopropanol, ethylene glycol and such mixture, and a list besides water. 
[0051] As described above to the chemically-modified [ this / organic ] degree, organic-ization by the 1st organic onium salt (organic 
onium salt which has a hydroxyl group), and the 2nd organic onium salt (organic onium salt which has a carboxyl group) may be 
performed simultaneously, and after making it organic by one organic onium salt, you may make it organic on the other hand. 
[0052] Next, the resin composite material of this invention can be obtained by carrying out melting kneading of the stratified clay 
mineral and the 1 st and 2nd polymers which are obtained to a chemically-modified [ organic ] degree. For example, when using the 
organic onium salt which has a hydroxyl group, the organic onium salt which has a carboxyl group, aliphatic-series polyester, and an 
aliphatic-series polyamide, association whose reaction of the carboxyl group of organic onium salt and the end amino group of an 
aliphatic-series polyamide which association which the hydroxyl group of organic onium salt and the end carboxyl group of aliphatic 
series polyester which have a hydroxyl group reacted, and minded the hydroxyl group among both is formed, and have a carboxyl 
group advanced, respectively, and minded the carboxyl group among both is formed. Thereby, aliphatic series polyester and an 
aliphatic series polyamide can fully be dissolved in homogeneity between the layers of a stratified clay mineral, and the resin 
composite material of this invention excellent in kinetic property and crystallization rates, such as rigidity, toughness, and ductility, 
can be obtained. 

[0053] In the 1st manufacture approach In addition, kneading with the 1st polymer and a stratified clay mineral, After performing 
simultaneously kneading with the 2nd polymer and a stratified clay mineral and kneading one side of these polymers with a stratified 
clay mineral, the kneading object and another side which are obtained may be kneaded further (hereafter, although it is only called a 
"kneading process", the kneading process concerned includes the both sides of the above-mentioned procedure). 
[0054] The temperature in a kneading process is suitably selected according to the class of reaction of a polymer and organic onium 
salt. For example, when performing the reaction of the carboxyl group of organic onium salt, and the end amino group of an aliphatic 
series polyamide in the reaction of the hydroxyl group of organic onium salt, and the end carboxyl group of aliphatic series polyester, 
and a list, the upper limit of the temperature concerned is 280 degrees C preferably, and is 250 degrees C more preferably. When the 
temperature concerned exceeds said upper limit, it is in the inclination for the molecular weight of aliphatic series polyester (or further 
aliphatic series polyamide) to fall, and for the physical properties of resin composite material to be spoiled (for example, 
plasticization). Moreover, although the lower limit of the temperature concerned changes with classes of aliphatic series polyester and 
aliphatic series polyamide, it is desirable that it is more than the melting point of a polymer with the low melting point among aliphatic 
series polyester or an aliphatic series polyamide. For example, since the melting point of polylactic acid is 170-180 degrees C, the 
melting point of nylon 6 is 225 degrees C and the melting point of Nylon 12 is 185 degrees C, when combining these, it is desirable to 
set up temperature more than the melting point of polylactic acid. If the conditions of the above [ temperature ] are not fulfilled, 
melting of aliphatic series polyester or an aliphatic series polyamide becomes inadequate, and it is in the inclination for such 
distributed homogeneity to fall. 

[0055] Moreover, it is desirable to carry out according to the approach currently indicated by these people at the international 
disclosure WO 99/No. 50340 official report in the case of a kneading process. Namely, a 2 shaft kneading machine equipped with the 
screw which can add high resin reduced pressure, the quantity total amount of shear, and high shear energy is used. 5xl04Pa or more 
and maximum lxl05Pa, [ the average of resin reduced pressure ] The total amount of shear can raise such distributed homogeneity 
more by carrying out melting kneading of the stratified clay mineral and the 1 st and 2nd polymers which were made organic under the 
conditions 105-107, and whose total shear energy are 1010-1014Pa. 

[0056] the stratified clay mineral and the 1 st polymerization nature compound which are obtained to a chemically-modified [ to which 
the 2nd manufacture approach of this invention makes a stratified clay mineral organic by the 1st and 2nd organic onium salt / 
organic ] degree, and a chemically-modified [ organic ] degree — mixing — this — by the reaction of the 1st polymerization nature 
compound The 1st polymerization process which makes the 1st polymer combined with the stratified clay mineral through the 1st 
organic onium salt generate, the stratified clay mineral and the 2nd polymerization nature compound which are obtained to a 
chemically-modified [ organic ] degree — mixing — this — the 2nd polymerization process which makes the 2nd polymer combined 
with said stratified clay mineral through the 2nd organic onium salt by the reaction of the 2nd polymerization nature compound 
generate is included. 

[0057] A chemically-modified [ concerning the 2nd manufacture approach / organic ] degree can be performed like a chemically- 
modified [ concerning the manufacture approach of the above 1st / organic ] degree. 

[0058] Moreover, the 1st and 2nd polymerization processes may be performed simultaneously, and another side may be performed 
after performing one side of a polymerization process. For example, the following (i) - (iii) can be illustrated about the sequence of an 
aliphatic series polyester polymerization process and an aliphatic series polyamide polymerization process. 

(i) After performing an aliphatic series polyester polymerization process, an aliphatic series polyamide polymerization process is 
performed.; 

(ii) After performing an aliphatic series polyamide polymerization process, an aliphatic series polyester polymerization process is 
performed.; 

(iii) The stratified clay mineral obtained to a chemically-modified [ organic ] degree, the annular dimer of alpha-hydroxy acid and/or 
lactone, and lactams are mixed, and an aliphatic series polyester polymerization process and an aliphatic series polyamide 
polymerization process are performed simultaneously. 

[0059] Also in the above-mentioned procedure (i) - (iii), a procedure (i) is especially desirable. According to the procedure (i), such a 
phenomenon can fully be controlled and aliphatic series polyester with molecular weight large enough can be made to generate, 
although there is a possibility that the amide (polyamide generated by the lactam or its ring opening polymerization) generated in the 
case of a polymerization may serve as catalyst poison of a lactide polymerization, and may become inadequate [ the molecular weight 
of aliphatic series polyester ], in a procedure (ii) and (iii). 

[0060] Moreover, the above-mentioned aliphatic series polyester polymerization process and an aliphatic series polyamide 
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polymerization process may be performed using a predetenriined catalyst, and may be performed with a non-catalyst. As a catalyst, 
octylic acid-ized tin, tin chloride, a zinc chloride, a lead oxide, lead carbonate, a titanium chloride, alkoxy titanium, a germanium 
dioxide, a zirconium dioxide, etc. are mentioned, and, as for the amount used, specifically, it is desirable that it is 0.001 - 1 weight 
section to the polymerization nature monomer 1 00 weight section. Moreover, as for the reaction temperature in the polymerization 
process concerned, it is desirable that it is 100-200 degrees C. 

[0061] Thus, while each of the 1st of this invention and 2nd manufacture approach makes association through the 1st organic onium 
salt form between the 1st polymer and a stratified clay mineral It is the thing which makes association through the 2nd organic onium 
salt form between the 2nd polymer and a stratified clay mineral. Since the 1st polymer and 2nd polymer can fully be dissolved in 
homogeneity between the layers of a stratified clay mineral by this, the resin composite material of this invention excellent in kinetic 
property or a crystallization rate can be obtained efficiently and certainly. 
[0062] 

[Example] Hereafter, although this invention is explained still more concretely based on an example and the example of a comparison, 
this invention is not limited to the following examples at all. 

[0063] 5000ml of 80-degree C water was made to distribute example 1 (organic-izing of stratified clay mineral) sodium mold 
montmorillonite (KUNIPIAF made from KUNIMINE mining, cation-exchange-capacity : 1 1 5meq / lOOg) lOOg, and, on the other hand, 
dihydroxyethyl MECHIRUSUTEARIRU ammonium bromide (henceforth 18(OH)2) 36.4g, 7.4g (henceforth 12COOH) of 12-amino 
dodecanoic acid, and 3.3ml of concentrated hydrochloric acid were dissolved in 2000ml of 80-degree C water. Subsequently, the 
organic-ized montmorillonite which mixed both, and performed organic-ization of a montmorillonite and 18(OH)2 and 12COOH(s) 
added by the mole ratio of 7:3 was obtained. 80-degree C water washed the obtained organic-ized montmorillonite (henceforth 1 8(OH) 
2-Mont) 3 times, and this was ground after freeze-drying. The residue for inorganic of the organic-ized montmorillonite for which it 
asked by the **** method was 64%. 

[0064] (Kneading of polylactic acid and Nylon 12) Melting kneading of the mixture which added the above-mentioned organic-ized 
montmorillonite 4.3% of the weight with the inorganic part reduced property to polylactic resin (Shimadzu Lacty # 9030) was carried 
out using the twin screw extruder (Japan Steel Works TEX30alpha) equipped with a screw by screw-speed 300rpm, the resin 
temperature of 200 degrees C, and resin speed-of-supply 5 kg/h. As the weight ratio of polylactic acid and Nylon 12 was set to 7:3, it 
added Nylon 12 resin (Ube Industries nylon 3024B), melting kneading was performed further, and the target resin composite material 
was obtained from the middle of this kneading. After extruding the obtained resin composite material in the shape of a strand, it 
quenched with water and considered as the pellet with the strand cutter. 

[0065] (Assessment of a distributed condition) The above-mentioned pellet was started with the microtome and the ultrathin section 
was produced, x: in which the stratified clay mineral in the condition that the **:2-3 layer to which this is observed with a 
transmission electron microscope (JEOL JOEL- 200 CX), and the following criteria: O: stratified clay minerals are carrying out micro- 
disperse of the distributed condition of a stratified clay mineral for every monolayer mostly condensed is accepted 50% or more — 
most stratified clay minerals distribute, where dozens of or more layers are condensed — ****- it based and evaluated. The obtained 
result is shown in a table 1 . 

[0066] (Assessment of kinetic property) Injection molding of the above-mentioned resin composite material was performed using the 
injection molding machine (NISSEI PLASTIC INDUSTRIAL PS 40E2 ASE) and FS75 mold, and the dumbbell mold test piece for 
tensile test was obtained. This test piece is used and it is ASTM. The tensile test was performed according to D638M, and tensile 
strength, elongation after fracture, and an elastic modulus were evaluated. Moreover, ASTM The Izod impact test was performed 
according to D256. The obtained result is shown in a table 1. 

[0067] (Measurement of the mean-dispersion particle size of nylon 6) After carrying out the golden vacuum evaporationo of the 
fracture surface of the test piece used by the Izod impact test, the layer system of polylactic acid and Nylon 12 was observed using the 
scanning electron microscope (Akashi factory SIGMA- V), and the mean-dispersion particle size of Nylon 12 was measured. The 
obtained result is shown in a table 1 . 

[0068] (Measurement of crystallization time amount) Crystallization time amount was measured with the DSC measuring device 
(DSC[ by PerkinElmer, Inc. ]- 7) using the above-mentioned pellet. That is, 0.3mg of samples was paid to the aluminum pan, and time 
amount after holding for 5 minutes at 200 degrees C, lowering the temperature rapidly, holding and lowering the temperature to 1 10 
degrees C until the endoergic peak of crystallization appears was made into crystallization time amount. The obtained result is shown 
in a table 1 . 

[0069] Except having used nylon 6 resin (Ube Industries nylon 1015B) instead of example 2 Nylon 12 resin, like the example 1 , resin 
composite material was produced and measurement of the mean-dispersion particle size of nylon 6 and crystallization time amount 
was performed in assessment of a distributed condition and kinetic property, and a list. The obtained result is shown in a table 1 . 
[0070] an example 3 — the organic-ized montmorillonite was first compounded like the example 1 . Next, this organic-ized 
montmorillonite 3.5g, L-lactide lOOg, and octylic acid tin 200mg were put into the reaction container, and it decompressed to 10- 
2mmHg. Then, temperature was raised gradually, agitating enough and it held at 1 60 degrees C for 3 hours, furthermore, 2-azacyclo 
trideca - non, after introducing 60g in the reaction container and decompressing it again, it held at 1 80 degrees C for 3 hours, and the 
target resin composite material was obtained. 

[0071] Thus, about the obtained resin composite material, measurement of the mean-dispersion particle size of nylon and 
crystallization time amount was performed in assessment of a distributed condition and kinetic property, and a list like the example 1 . 
The obtained result is shown in a table 1 . 

[0072] Without using an example of comparison 1 organic-ized montmorillonite, melting kneading of the same polylactic acid and 
same Nylon 12 as an example 1 was carried out, and the pellet was produced. About this pellet, measurement of the distributed particle 
size of Nylon 12 and crystallization time amount was performed in assessment of a distributed condition and kinetic property, and a 
list like the example 1 . The obtained result is shown in a table 2. 

[0073] Example 218 of a comparison (OH) Without using, except having performed organic-ization of a montmorillonite only using 
12COOH, like the example 1, 2 produced resin composite material and performed measurement of the mean-dispersion particle size of 
Nylon 12, and crystallization time amount in assessment of a distributed condition and kinetic property, and a list. The obtained result 
is shown in a table 2. 

[0074] Without using, except having performed organic-ization of a montmorillonite only using 18(OH)2, like the example 1, example 
of comparison 3 12COOH produced resin composite material, and performed measurement of the mean-dispersion particle size of 
Nylon 12, and crystallization time amount in assessment of a distributed condition and kinetic property, and a list. The obtained result 
is shown in a table 2. 

[0075] Example 41 8 of a comparison (OH) Without using, resin composite material was produced except having performed organic- 
ization of a montmorillonite using stearyl trimethylammonium (C18Me3) like the example 1, and 2 and 12COOH(s) performed 
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measurement of the mean-dispersion particle size of Nylon 12, and crystallization time amount in assessment of a distributed condition 
and kinetic property, and a list. The obtained result is shown in a table 2. 



[0076] 
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As shown in a table 1, in the resin composite material of examples 1-3, nylon and polylactic acid were dissolving uniformly enough 
and minutely, and improvement in toughness, ductility, reinforcement, and an elastic modulus was accepted compared with the 
melting kneading object (example 1 of a comparison) of polylactic acid and Nylon 12. 

[0077] On the other hand, since nylon existed in a polylactic acid matrix as a big particle with a mean-dispersion particle size of 
several micrometers in the resin composite material of the examples 2-4 of a comparison although the montmorillonite is carrying out 
detailed distribution into resin as shown in a table 2, sufficient reinforcement effectiveness was not acquired but it only turned out 
[ hard ] that it is a weak ingredient 
[0078] 

[Effect of the Invention] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/2/2006 



JP,2003-1 19398, A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] (a) - (c) is the explanatory view showing notionally the condition of the stratified clay mineral made organic by two sorts 
of organic onium salt, respectively. 
[Description of Notations] 

1 - A stratified clay mineral, 2a - Organic onium salt, 2b which have a hydroxyl group - Organic onium salt which has a carboxyl 
group. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Translation done.] 
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rotf-j^-ts^^-a-aft i ©saxni:. iarE*r« 
fcxarft£>;h..|>Btttt±iftBjt ft 2 <dtK'J v—t £ m 
aaau «trffift2©*ffi?i-^t7A^s^-LTSttiia± 
aa t ft 2 © * g v - i £ a* $ -a- * ft 2 © saxe t 

[H3R1S 6 ] m-f -5 ft 1 ©*a*=0 A£S. 

tf*;M^i/^g£*1-$ft2©^a*:^zd£-eB# 
itt±ffi*&£*i8Hb-fa:ff8HbX8<h. BijE*8HbxflT? 

ft t. b#*s± ait t flgwi^TK u x ^ ^ ,»: £ mmm 

8L. fllEft 1©#a*-4Al£©*ag<tfIEafl*8i 
*K'J xx-r;KD5S4S*;U7t?4r->;uS<t -5 Site 

S^'Jxx^f^Saxgt. ^TE^ffi<bXgT-ftt.tt* 
B#tt±&&<taiftatf?'J7'5 K££ft»iB«U ME 
ft 2 (0 *rffi* x o Aig© * v ;us <t SiTESi 

E«©«aa^»»©aa*at. 

±aa**aft-t«*«<biat. aaaattxa-ca 

^ft 1 ©a*ttit*a©5&i=.i: y , mcff 1 ©aa;*- 
x-t7Aa*it-t-caEB«tt±ttata^Lfcft kdtk 
')^-££.f&zi±zm-\ ©Mint. ae*aibxa 

T?ft 6 ti«ftatt±aa ft 2 ©I^tS<b^i t 



U Rft2©ft£tt<b£a©Rft;i=J:yaEft2©*a 
LT«tJEB*tt±ftia <ta# Lfcft 2 © 

*'j 2 «>a*xa&*ft*?ci*a 

a t -t taaaatmaaasa. 

[Rfcae] *RS£*rr4ft 1 <D*rffi*-t>Atg& 

t/* ;u7t?*->vua tar *a 2 4 Affir-stt 

tt±a£^$^«<br-i.*«<bxa<!:. lWEaa<bxg-e 
Stf/Xliv? S>a*:*B*U flEft 1 ©*ra*x 

4A*©*a»*aB a 4: l raaa^ uxxt-ji,*^ 

WttiWMKiK'JiXT^Miii:. BUEaafbX 

a"ea&*i.*att*±aafc5^4rA«fc«aftu a 

Eft2©fta^-x^Aa©*;U7t?4r*>;uSSSJ6jftfc L 

raasatf'JT'a Ksaas-tt-iBRRfKUTs h*a* 
i8<tm-t^att«, a*a7i=ea©aa 

[aaroaattaai 

[000 1] 

[*^©M-r*ttft»in *aai±, aaaaaa&tf 
*omMnmzm+ «to-cay. bl<b. 
* 2 n©* 'j ^-aw;a«tt±tta*a*-r «aaa* 
*m. atfi=*aa&£ai=H-*-«t.a-cfc«. 

[0 O O 2] 

[aaoaai a*, #'jiiji&£a>aatt'K , jxx? 
;u±. aaa*>aa©a*i=j:ya-ar«aa. ivb# 

aa-*»aa<ba*tt^ofc»ttfl!>a±*stttLr. a 
a<bs<jT**ra<b $ iLfeaixtt±aa«« V ARi=aa l 
feaaaatra A<gft $ tix o 
[0003] mxnnm2 o 00-1715 7#^a s 

SSI2001 -8 9 64 6^«l:lt. attRtf'Jx* 

t ju* if ©aa t % aar > A<b*aac t'rots 
<bfiiji=j:y*aft*ixfc«ttJte±ttai:«atraaafiE 
a*<a* stress. 

[0 0 0 4] Si2000-256087§'iig 

TK'jaa&ifrofLa^TK'jxx^^taattaa 
5-ttat?aB«»«ai^rBafl!>»ttaa*« 

-<t Lt. 1 2-75>' KT^^iT^-OAgiSi' 

-eaaitdtifeaa4-<raa«<a9£*vcit«. 

[0 0 0 5] 

[S6EA<«j*L.cfc5£-f -51$®] b*^L<EA<C., ±ES£ 

*©aaa*aa-cabo-c*. aa. aa. sa^^f© 
*^w*#a-v>js a B ^bjis©^T-jei.-r l t+^T-a&s 1 1* 

Si'St^ -E-c-c*. giB»tt7K'jxx^;u©^a$[fi]±$ 

*tr^*ab<. aaa*'jx^T;utaaa»Ky7 5 Kt 
i*#«i=aa-e**. 



(3) 
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[0 0 0 6] £fc. Macromol. Chem. Phys. . 199. 2445 
(1998) izli. e -a:?D ; 7**A£JHl*#SLfc&. Z 

[0 0 0 7] ±Eft3l£St«i©*r-f £11811=81 

*6±ttfe<0®Klcma<D^>J-7-l^±A<+»lcl9-lcffl 
l*C:*a>S!jg:5j£ ££&-f -5 C i: £ § (fit -r £„ 

[0 0 0 8] 

[ss&»*-r*f=*>ro#s] ±&&m$Mdk-rztztb 

[0 0 0 9] *&Wlz£*Ht % $UtfS2(l!)fft- 

mi©^«:*-OAit£:ft-L-cmi<&*'J-?- % S& 
2 0)*^^^^^^ LTf 2 <OtK 'J T-i-ttveh. 

#*5±&&roj§ra i= fci^ r icts m t -B- -5 d t 
[0 0 10] £fc. *aH«>«HMft**m0!>* 1 ©Siig 

35iSit. »iatf*2a>w«*=.^A*-eJi*is±it«j 
**«fc-r*:ir«fl:xai. miB*anbxs-e#&H-5 

1 ©*&*x-i>Aig£:rt- LTjftttt±ffiB>!£mi 'J 
^-t^^St^KDSSlSt. IMBttttltxa 
■C»6*i*»«IS±IM(Jt«2<D* , JT— fc*»HiaE« 
U »E»2©*«*=*A**tf LTlltt*±**i: 

[00 1 1] *fc % **mottn&fttm0a2a>a2t 

*ai±. n a^m2©*«^--^A^T*s*ii6±a£^ 
£#ttMb-f£*rttHbxai. SJKfc-ttHbxfi 

«>«*ttfl:ftiii©sfl;i=*y» Men 1 <d^«^--^a 

S4«?tl,IlfflI§lgi:. DTGftflMbXB-e* 6 
*i£ffttK±flt*J:K2a)a*1±1b«aJ:$£ftL. tt 

as 2 o>a«i£ib«tta>fiiei= * y ffiam 2 omm*- •> 



-S4fi2*1±-S)m2©M^Xgi:. £*$f8«t 

[0012] *36w©siatf»2<DSiia^ai*^-r*i 

•J t - t fSttte±ffiB!i <t (=» 2 ro*t8^-- •> ae $ 

%l<DSF^I-fcL^TS 1 OStK'J T-<t^2(D7K l J7 — £ $ 

•¥>®(a^biSSI-ff*ifc*SI^<D^Bg«^*t*4$S()^<fc < 
M OJtSllc^ & c £ A<T- £ & . 
[0 0 1 3] **B^|cfc^ri*. SS1 0>^«^--^A^ 

A<*a»£*-r4*«;i-='>A8-efcy. S2©tit 
- ais ;u#* * •> a«-c $> 

y , m i <d# u T-tfss i ^ Afi©*ns * 

u r Stttt ±tt& t it* l tztmmrt 'J x x ^ >\,x & 
y. m2a>7K'jv-d<m2fl>^ffi^--i7A^(D*jU7K* 
<>)\>mzit Lxmvtifti±t&®tmis l fcsiKisrK urs 

[001 4 ] i ©Sit^jiii, % 1 a 

tf«20)*«4--'>A«?jitt4ft±tttt«4r«Mb-r«4r 
•fciai. me*afcxa-c«&ii«ji'Ktt±tt*£ 
«1 OJK'J-^-fctJMIiBau. itriHmiro*a^--o 
Aa*^LT«««s±aatai ©jKUT-t*a«.* 

tilgirolSlgi. SiJ«E*«^bxaT-»<bH-5gtt 

«s±aat*2«>»K | j'T-t*sgaaaL. Mt2^2ro 

fiffit-->Affi^j)-LtItttt±ifttS2(D^'JV- 
k 2<Djl^xai: S^t;^ t $4#StLT 

[0 0 1 5] *«W©m2<D»JS^I*, 

tiitiii. inrE*«<bxaT?»e>*i*Btttt±fit«j 

fctltU lWESl<7)*«^--'t7Affi©*afi*Sl£ 

xfJU^igt. StrE^a<bxar-^e>*vSBtttt± 
MtT^^AStSS^L. StrEm2 0)^a3j-xH,A 
«<75 * ;ut|?* ->;uS * SJS^I -h L r KBSBitK 'J 7 5 K $• 

[0 0 16] Cro.fcol-TKKS^^-r-SWtS^-'^A^ 
t*;U7K4ri';uS**-r-5*«^-x^Affii:-c*«<b* 
tvfc@tttt±ffi^$, TKKS^^UTflgflAK^'Jxx^ 

*xS^$14--5c<tlz«toT. **ttl=tSS1t©«l,MIBIR 
SlTK'Jxx^iUtffilSteTK'JTS Kt*Btttt±tt«!ia) 
■IB-C+»l=«l-l=a**#4Ci:*<-C#. Mtt. « 

tt, stt«^a>A¥natt^>aBitasi=«4i/=aaa 



(4) 
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[0017] **wi=fcL%-c(i, MKmi&i/s 
t*<»*utN„ mi zusmzammir-VJ+ftt its 

ii®*<iaj±-r<5<iisiica&«, () 

[0 0 18] 

•?i*xwtmiz*&w?z>. 

[0019] *ie^ro«Bgfi[^*ti(4ii, giao;s2© 

*r«;*- - a£ $ ^ l t m ±ffi& t l sg i <& 

& t js^ Lfcm 2 0 1 zsmrz c t * 4$« t 
tstro-cfc^. cH(-j;y, si ■R.wmzoK*)^- 

[0 0 2 0] *ISi8l::*^-S>®tttt±ffi«j£ LTIi#/c 

>ifciM:: t l:i>£jSffi!&^feoTt,<fcl'>„ ^HET* 
14. JilE(Dgtt*6±at!B!i(D5*.«)lS**?t-Cffl^-c4. 

<fc<, 2gia±^*fi^+?i±-rffl^rt,<fct>„ £f=. m 

*tt±i(il©ll-f t>3E»SSIJ 3 0 ~ 3 O Om e q/ 
1 0 0 gT*fc SCt Ll\, 

[002 1] *f§Wlctet^fflL'>e>*t«)S 1 SI/ 

f? 2 0)* 'J •?-«»: LXlt. SUS&tK'JiX^U. BgBftJ£ 
tf'JTS h\ 3fSBS7K'J7 5 K. # 'J K # 
'J-f 5 K, #<J7)l>*\s^7-\s7$ U— K ^'J7'J U 
— K TK'JT-b^-;^ *'J7izu>t+f-f p.. tK 
'J->U*>. #>)*ls7 4^mi!><mif bti&tf. ggB*& 

[0 0 2 2] *S|HJll::fcl^TfBl.^*tSmi »tf 



aSSSti-S. 09x14, tf'J^-t LT8igS»i^'Jxx 

ffi^. *;u^4r->;us$^ 
fA^flJAJU^^l-S^^LrHMflSlSl^'JTS Kir® 
[0 0 2 3] ^SHBT?fflL^t)+L.5M 1 2b.lf1£ 2 CD^tS^" 

[0 0 2 4] <tfc\ *«WCl»3«M:i:l*. ^tS^$ 

ri*»l=tll«**lttL^*«. «A«C I". B r~, I-<E 
[0 0 2 5] **l8l=fc^r(*. «Bi«^»*4l- 

[0 0 2 6] *f|B^<7)«flg«^«i|!4t?li, 
l j7-ffla*©'J>*<i:t2lt, ^ix^O^'J^ — t 

[0 0 2 7] *f£Kro^|cSf*Lt^S6^Sli:LT. % 

s.y. m2©^ti^-xt7A^*<*i;u7tf+v7uss^-r.5 
*«^-xr7AJgT-fey. ^i©7K'j7-A<miro^a^ 

M'ji^f^&y. m2 0)7K'jv-A<m2fl)ws^- 

Lf=8gft*«l7Ky7 5 KrfeS^SM^tt^^J^-rSC 
tA<"C^S„ JUT, ^roetflM^»*4(co^T»!ffll=ltt 

[0 0 2 8] 7KKS$^-r-5WS^-xH7A^fl)#^S 

I*. m*tt±ffit$n oomsaii-^LTi o~isoi 



(5) 
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fiffi-e&-5CiA<»*L<. 2 0~1 ooaaasr-fe-i) 

Ki-«-r§»tkJS)-ttA<fiT-ri)flsrS]i-fcy. ass^ m 

[0 0 2 9] *f§^-C-»*L<ffl^e,ttS7KKSS^f 

(i) xi* (2) T-ss^a^trrv^-^xjetfe!)* 

[0 0 3 0] 
[<b1] 



r 2 ^i^-(chj^i-oh 

3/ 



R' 



(1) 



<. *tl?tL*mBH=F-SUt7)\,*)\,&£&L* Ili6~ 

2 orosi&^a-ro ] 

[<b2] 

R\^ ^CH2-CH2-0^-H 



R' 



6/ C"CH2-CH2-0^- 



(2) 



H 



[5*«K R 4 &t;R 5 iil^--c*tm^ort^-c : fc«fe<. * 
rurtJ:< > i~2 0<Dia$st o ] 

±1H-95S (1)4". R1, R2X(*R3|**^J1^-XI* 
tfA-S, n-7?)\,3& % s e c-^;US» t e r t - 

ft. iSfflXI*»ttffltt(D h 'J fvJH, tt®Xfitt<6« 



- ^ J±mo>-&tfLt><B ft i ft -i) ISIS] l= fe£ . 
[003 1]*fc. ±E-W(1) *. II4^^U> 
(-CH2-) U)i§SJ$L. 6-20, »*U< 
l*8~ 1 8©e»-Cfc-5. I *<6 5fc;3S<Dig^ Jgtttt± 

[0 0 3 2] £fc, ±85-flga (2) R4xt/R5(J 

Tli, -AftxC (1) R2&^R3<D|Si^|cfc^ 

[0 0 3 3] -865C (2) *(»R4at;R5rj[^-T-t.m 
<toWTtJ:l^. **i$>0>-£tt<r>Stmmt. 6fel± 
•Cfe5Ct*<»*L<. 8Kl±-Cfe4Ci:A<<i:yjif*U 

tt±fl£ifel©Sr B 1IES8A<+»l-)£*<t.-r. flMftttoKU xx 
T^U&tfSMB&Sltf 'J7 5 KlC»-r5»ife^-ttA<«T-r 

■cfcifl:**. r4*<> ^/usr- r5*<^-^ ^ ^->;u*t? 

fe-Sfc^l&U R4at/R5A<^-^^-T->-/USr-&i)<b^fel 
I*. ±fE<&&tt£^fc1Mb£!|&£ LT#*L<JBl^t>*i 

[0 0 3 4] f:fc. -tffi-«5C (2) «K m&tfnlisj- 

^yif U^S (-CH2CH2O-) oa^jgsau 

1 ~ 2 0 .. L < (i 1 ~ 1 0 . £ y L < fi 1 ~ 5 
(0^»T*&y. * L- < I* 1 ffe5. mXI±n*<2 

y, mmtfsnttszm&iz&z,, sas, mat; n 
— 1? t ^ % o r 1 * r t <fc t>, 

[0 0 3 5] *«B^|cAxA>S*^^r->;U*^* 

^ov&ixitnizmmititjii^. *<»mmmt6&.± 

LL^JtLTI*. 8-7 5>'ti'^8iiS < 12- 

Tsy k i 8-T5y ^ss^avg 

[0 0 3 6] *;u7tc+i/;u«^w-r-5^a^--'!7A^co 
M>tt. mvti&±mto 1 o omsspi-^ur 1 o~ 1 
5 oaaaj-c*fc-5ci:A<»*L< . 20-1 ooita 

SA<fIISTKfll*jSr-fe-S)i:, Htttt±«;Ma>llinEM 
A<+^I-J£lf &*v*\ BtBfifil^'J xx^^SI/SgBSlS^ 
'J 7 5 KI=»-*-*5Mft«&-tt*<«T-r*«fill=&y, 



(6) ftffi 2 O O 3 - 1 1 9 3 9 8 



[0 0 3 7] £fc. *Sl«$^-r«^tS^--t7A«i:* 

*<»*L.<I*1 : 9 9-9 9 : 1 . «fc y#£L< I* 1 
0:90~90: 10, £ £> L < I* 2 0:80- 

8 0 : 2 0<D©Hl*i<!:fc£J:-5lcIft3t£:h.-5., 

[0038] Ell (a) - (c) lt*tl?H±& 2 «© 

1 (a) l^-f c fc5K*&«£^-f-5 : tr«!*--'7Aig2 
a i:*;U7t?4r->;US^*-r-S^ti^--'i7A^2 b «tO)jR 
^B«tt±ffl!fel 1 <0|Hl-(DSlc^ UTUTtJ: < . 
01 (b) lZ7ji-f<iiolZ2m(D*fm*-<t>Jx&Z a. 2 

b*<* *i^etiStt3te±a«a 1 ©»HKDBic@#LT^r 

*<fc<. I* C*t*> 2O<0e-&BffiA<j1 : aU-C : t J: 

l\> *«:*-— -*A£2 a. 2 bJ!>t9]^l<Dg|::Jg£■ 

-f•5i§^. 11 (c) lc^-r«fe5l=gtt*6±fi£^ll <0Kf 

(flocculation) tKT'fc&t. SAMt±l^(c^#ix 7 
htb£***Jgtttt±fi£1&£©jrr£w£A<Wte 

[0 0 3 9] Ctlf)<DWti^--'7A^|C < fc-3Tgtfe*6± 
2t<k Lt 5 nmJJl±-ej5-S>C«!:A<Sf*U<, 10nmJil 
•5. 

[0040] *§twizfrfrzmmm#>)3i*'r)i' 

h\ D-^^K. meso-7ff fct'OT 
ar-t Kp*v&©8#=S<**>. ^-^ott7f h 

>. e-a^p^* h><fif©5^ h>mro^^m-& 

ffll^Si:. Wlte. «Jft. IEtt&£a>A¥tttt&*>«Mib 
j££A<|pl±-r.g>*g|p]l::&.& < , 
[0 04 1] **HJ|zfctxT»*L<ffl^C)H-g.7K l J¥L 



»f*. TIE-U8S (3) : 
[<b3] 




(3) 



S!lE£;h.&l**<. 5. 000~1. 000. OOOT-ft 
•5 C t L IV tK'J fUfea¥*#?ft*tt(rGTIBft 

<f**SI=*y, *fc. HiJffi-bl®fiI£iffi Ji)cJ&<D 

[0 0 4 2] ftfc. *'J*lla>-»=H:, gtttt±ffl^ 

UroM^fgli. ^«^#±«:SftlSlt LT8 Omo I % 

[0043] *fc, *&mzfrfrz,mm&#'jT s. Kt 

LTIi, e -a^n^^A. 79P7^$A. 2-7 
■»f->?p;j-?$,/ >. 2 -7fvf oyfy 2—7 

(t-fo» *<3*lf«=*i. Ml'lttftlfcttBlkBftlt. * 

w.sw<r) \.\-rti-c & o r * J: 

[0 0 4 4] MMfcjKUTS h'tOEttlt, iKK'K 
'Jx7sf;H O OMgSBKftLT 1-10 0 OMSSPt? 
&&C<b*<*?3:L<. 1O~10O0ltai-Cfe4Ct 

A<<ty»*L,<. 2 5-4 o omaas-cfe-sctA^se, 

l=tf£Ll*. IgJftfilTK'jrs K<0E#fiA<ffir8ETBBffi* 
j&a>i§^. »ag«fc*m<&ItaiW4^»!!M4*<*+#i 

ftT-rsfiHaicfe-S. 

[0045] Btt*s±at^(7)aE^ai4. sgitej&tf 

'JiX-rJUfcBgtSfttf'JT'S Kfc©E*ft©fttH 0 0 
figfflW-*tL-CO. O 1 -2 0MSgp-C*3Q*C,tA<»* 
U<> 1-1 2*«»-C**Ct*<J:y»*Ll^ Jl# 

*«i=*y, ft*. tMB±Hft£aa.**fti=i*ib4b-r 
[0046] *n9i<r>mmtiL&im<DWii53iiz 
[0047] 1 ©sit*5£ii> m 1 su^m 2 

fit. *»bia-C»6*i*Ji«li6±lfc*t*1tf>*'J 
v-i:i&j§iaili^L. 1 1©^it-^Ag^Lt@ 
tt«6±tt«i:«l ©tK 'J "^-fc 1 ©SB« 

Xflt. *S<bxfir-»t»H*Btt* l S±it!feli:m2(D7K 



(7) 
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Btt*s±fis*S) t m 2 ©tK u ? - i: £ *g£ * -a- am 2 © s 
[0048] ^mitumit. e9^is*aiiiAi=j:y«PF 

SZ627 1 9 4^«icn^*nr^4^ic«ky?T 

miat;m2ro^ts^=.'!7A^t»sti:§^e^- 

[0049] j:yft<*Mizi±. e«*.i**iie£*rts*r 
«7 >=e -t> Aig t A v;ug $ -5>*r«r > * 

4^9 $ ffl t» zme it. sfe-r w ft £ s i?i= «fc y t» 
i*Lt»tMb-ri>„ sSi^r*. 5*t-*t^ffl^tc(j)«} 
**$7K+(c»g)t*-B-cg««i±ifi!feia)*»gjt«s*#*o 

T. -h!E2igS(D^T> : E-^A«£^-r-57K«jS 

^ps-r-So c sjitegtt«fi±st!fei<7>*»Sfeifei 
i-jQjLTji^-r^ctir.ty. s«tt±fitia 
^->*<^«T> ; e-^A^b±cfc2asro*tiT> 
=E^.^A-i'^->[=<fey-f ^->sjft$*t^o ^om-stofr 
scticfcy. ^ss^ttstarvt 
- •> as t * ju**->;ua£*r-r -s war ^ a« 

[0050] mmT^-tAt&vm&^&tmoKft. 

[0 05 1] frfr&WWbXfilCjfc^-CI*. ±tBLfc«t 

A£) fctfU^w^ra^x^AJg (*<iU7t-:^v^s^^ 

-r^tt^-^Aig) ICJ:S^«-(b£|5]BtlctTO-Ct,«fc 
<. -*<0*ti^--OA^-C:^«|'(bLfc»(c^r-*«l 

[0052] #1-. *«^bxsr-#f>tt-5B«tt±a!;% 

T5 KtMl*«**. *gg£*r-t-&*r«*-xOAlga> 
t Biases* 'J xx ^;KD3Sffl* vvumt A< 



[0053] mi ©§8it*3ji=fci^-ci*. mi© 

,-H'j7-i:Btttt±«£1*li:a);1St, m2<Z>7K'J^-±: 
S&1&<tte:5£$IEl::;lfiSL.T=&«fc^ (KIT. *l= T;1 
[0 0 5 4] } "E«xSI=fclt*aflC(4. TH'J^-t^tt 

l££fr5i§^ SKSJg<D±Kfllli»*L<li2 8 0lC 

■ea&y. <fcy»*L<i*2 seer***, mm^&tfm 
icagaseiTK'JTs K) a>^a*<«T LT^ag*^-^ 
fc, ^KSJS^TKiiiiiiafiai^'jxx^^sutagaste 

1 7 0~ 1 8 0°C-efey . D>6(Da^l±2 2 5t 
T-fey. "^--f D> 1 2 <DBt^l* 1 8 5°C1?&5iO>1?. Z 

ft. 6 * iia^^-ti- *ii^i-i*7tf u a^©Bfe^ ia±i-as 
*^<t, aiassi^ux^f ^aiassi^'-iTs K<Dj§ia 

[0 0 5 5] *fc, jl&XigaX&lCli, *tbBAI=J:y 
HK^B3WO 9 9/503 4 0-^^#a(rgBS$+tTL^i) 

»aic*i:TfT5ct*<»*L.tv ^as» 

IE*. Ktt«A/K>. StAH*;^- *»tl-5c 

mnE.t!<DW-i&mt><5 x 1 04p allk, g*fil*<1 x 
1 o5p a , ^1+A,BrSA<1 o5~ 1 o7 % fg^Bfi^. 
;U^-A<1 O10-1 014P a<D3kft-TX*Gmit2ft.tzm 

ntKb±nLm t m 1 &t/m 2ffl*'j7-i sssasa-r -s 

[0 0 5 6] *flM©m2©SlJS^I4. f 

<o*«^-xoA*-eHtttt±ai;i»s»a<b-r-5w«ftx 
et. *a<txs-e#&ih.4Btttt±a;ttimi ©m^ 

y. mi (D^a^xrt7A^$^L-CBtt*S±fi£^i:^^ 
Lfcmi <D7K>J-7-£^BE$-B-i>mi (Ol^Ilt, * 

aibxgr-^ btiiltftlilD t m 2 ffll^ttft^i 



(8) 



t#B8 2 0 03-1 19398 



2 ©tK ') ^-££jS£-fe»--I>m 2 ODm^XSt <D 

[0 0 5 7] ^2fl)i?it^a5l-A^^*«4bX§l*, ± 
Km 1 0>S^*&l=Jb^£^t£tf:xiI,k!^il:iLTff 5 

[0 0 5 8] £f=. mi at/m2 03«^Xgli|^KJlZ^ 
otU<, m^x:fI<D-:5£fi^fc&lrte:fi£fT-3T 

si^'jts Km^xn«)i5ij?ico^ri*jaTro u) ~ 

( i i i ) 

( i ) Bilft&TKUxx^uS^xflSff ofc^ ggffiiS 

( i i ) flggS&tf 'JT5 KM£xfI£fTofc&.. SiftfeSl 
#'J xx^;uM^xfl$tr-? ; 
(i i i) ^^bXflT-^P»*v*Stt*S±fi£%ii, or- 

WKtK'JTS KM£Xi|I<t£|3]B#lcfT-3c 
[0 0 5 9] ±|ELfc#m ( i ) - ( i i i ) <©*r* 

( i ) *<ftl=:#*l,U\, (I i) , ( i i 

i) T?l*M^(Dfgl=£j5g-r-57'£ K (^SAXIi-fCD 

MK* t 4d XMttmtf <) xx^jKB#^g*<T+# i: 
fc*S*i.*<fc**<, #«i ( i ) Ic.fc+tlScro.fcd'SS^ 

[0060] ^fc. jLteaifflite^'jxx^ua^xsa 

f^SftxX, t&ib*X. Jfi-fbSfS.. 8£ 
<bfth &itT*>. 7/l>=3*>sT*f>. mi? 

ffl«i*m^i±*s{* 1 ooaaspi^uro. ooi~ 

lMSSP"C?fc*Ci:A<»^LUo ^SM^Xiglz 
fclt-5S)£SJgl*1 00-2 0 O "c-efc -5 C L 

[0061] co>j:5(c*feB^(Dmi &t;m2<Dsajt^ 

i:. m2o^«jv-tg«*s±ffl!tj!ii:a)p B iicm2fl)*si 
y«i**fi±tt8ja>Bra(=:i3i*Tm i a>#'j -v-tmo 

[006 2] 

im&m jut. nj6fflai;jt^jic«^LN-c*siK^ 



[0063] mmm-i 

(«tt*!i±fi£&l©*ti<b) T-h'J^AIt^'jDt-f 
h (f-S*t$Sf-tf7F. B§-f * : 1 

15meq/100g) 1 00 g?8 0td)*5 000 

m l lz#tft3t»\ -75. v t Ka+vif;i,>fjUf 
T'J^TV^EX^A^D 5 K OUT. 18 (OH) 2<t 
1^5) 36. 4 g. 12-75; Kf*>« (JUT. 1 
2COOHt^a) 7. 4g&tf&ifi&3. 3ml $8 
0°C<D7K2 O O Om I IZjgfiSSF-feHfc. fclvp, E5#$5l 
^LT^V^'J P-^-f K0*r*Hb£frl*1 8 (OH) 2 
t 1 2COOHiA'7 : 3 fl>^ ;UitT?tttt] Lfc^Slb^E 

^t'jnt-f h£*#fc„ ^ftfcW^b^v^'J p*-f 

h (JUT* 18 (OH) 2"Mo n t £1^5) $8 0°C 
<D7KT-3Ial^^L. aM£«HstL.fcSfc. C*i£t»5*L.fc, 
*4j«jSlcJ:y**!>fc^^b ; E> ; tUP-^-1' K&lK*i#a> 
SSI±6 4%T?&ofc„ 

[0064] (/-K'j?LKat;-7-'rp>i 2<»jg^) 

'Ji-^«S.SXffi}fai« (B*§*fflRlrS!!TEX3 0 

a) %mi\ #<J®.M®flB (ft*S^RTrS!^^T-r#9 
o 3 o) ictsBro^rtgfc^^'j p^--f h^lRtS^SS: 

ffl-C-4. 3il%SUDLfcI^$. 'Ji-|HllK» 
300 rpm. <S}flgiSS 2 O 0°C. 8tJg«j&i£jg 5kg 

zmm (?3»sst'fDi/3 0 2 4B) tK'j?li6 

tt-(P>1 2t©IlM7 : 3t*-5«J:5lcL.r^ 

[0065] (^tktftS©l?ffl) ±IE<0'<U^ h£ 5? 

£!a*-l5*flt (S*m^SfJOE L-200CX) T?S 
SL. B#S±ffi^<0#f&#»££JaT<B»£ : 

A: 2~3)lA<^ftLfc«!l<0g«*S±a£!HA<5 0%Jil 
lcgcSLxrl¥«Lfc„ *&iifefSX«Sl Izmir, 

[0066] ii3¥fift'&(DWffi) Mtamnm (amm 

IbX SSPS40E2ASE) S.U F S 7 5 H£ ffllxr 
SS^Jffc. Zl»a8jtSffll\ ASTM D638 

Mizi£i:-c3i56yiagi£m\ ?i?s^*. t&m#xf. & 

14^^l¥ffiLfc„ ASTM D256Cfi:tl 

[0067] (^-^P>6fl>2pi$)^S[fega)SilS) Iz 
ilSit'flfikfi (ISCS!^BrS[S I GMA-V) 
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[oo68] mMiimmomm) ±k<d^u^ v-zm 

IV DSCSI^Sa (/<-+>i;i/7-tifiDSC- 
7) iciySS^bBtH^aiSLfc,, "f 84*40. 
3m g f7^5/Ol:A^ 2 0 0°Ct?5^K«^Lr 
1 1 0°C*t?mSll=KSLT«J#L. KSL-C^e, 

[006 9] gjgfflg 

St-fD>l0l5B) £BH*fc::4:lJl*1-li5Ste0!ll i: 
[0070] ggfi&ffi!3 

#J*Lfc„ Cffl^Ht^i't'Jat-f K3. 5 

g. L-7?f KlOOg. ^fJI<iXX200mg 
££J£!g|fl=A;tv 10-2mrtiHgStaELfc„ ftl^ 
T+#£#Lfc*<*&*lC;g££Ji#$-t!-, 16 0°CT? 
3B*HSJ$Lfc. Ml-, 2-T-tfv^P b'J^*>y>6 
0 g^KtSSSfcl-^AU Ult&IELfc&l 8 01CT- 

[0 07 1] Z<D£5lzLXi»£>Htz®SB&-eittniz^ 

i^x. mmwi tnnmzLxtt8rtkm&.u*¥v>ttti.<D 
[0072] it&m-i 

#'J»lli*tf-*--f P>1 2£5gBt;1*iliLT'<U-v f-£f* 
SiLfc. CCD^U-;/ hlc-Dl^T. HJfe«iJ1 tmmzLx 



^*2iz^-r. 

[007 3] tt&g]2 

18 (OH) 2'*^'' N '^*l-« 1 2COOH(0^fffll>T 

^e^^E'jp^-f ha>*a^b*ftofcztJU*1-i*ilt£fii|i 
tmmzLx. mmtiL&ttw&itm^. 

i;es^b^OT^s^fTofc. #p>*if=sgs$a2i=* 
-r= 

[0 0 7 4] tt&ffl]3 

1 2COOHIiffil^f|:. 18 (OH) 2©*$ffll*T 

^Ei/^u p^--r hfl>^ts<b$ffof=wtja#fi±Hfficyi 
-r. 

[0 07 5] ttg«4 

18 (OH) 2 COOHIiJH^flC. X^T'J 

)\,h x ) * f ^7>^-Oi» (C1 8Me3) ^ffll^T^ 
^'Jaf^ ha>*tS^b*fTofcci:JimA<SIJi6«!I1 £ 

w^ttrosffis Mi;ic±-f p>i 2©^»tfciagau: 

[0 0 7 6] 

[S1] 







M6#J2 






O 


0 


0 




65.8 


78.3 


67.9 


9IM«JH«t5[X] 


42.5 


12.3 


51. 7 




1. 49 


1.95 


1.55 




58.3 


30.3 


66.1 




0.1 UlT 


0.1 giT 


0.1 ^LT 




13.2 


8.7 


10.9 



K2] 





ifctfi£05 1 


\t&m2 


itwm3 








O 


0 


O 




20.6 


25.0 


23.6 


39. 6 




1.5 


0.8 


0.8 


1.9 




1.40 


1. 52 


1.51 


1. 58 


Izod^ttLj/n] 


10.3 


12.2 


10.9 


14. 5 




4.3 


4.6 


4.5 


3.8 




48.5 


42.2 


41.3 


39.8 



i^xit. +<< p> t#>)ftmttf-M\zi$}-izB.-3mm 

r=«*LTJ3y. #>)¥LMti--< P>1 2t£Dita;1S 
ft (tb»®l 1 ) dtt^TJffltt, tttt. &&&VWitm(D 

[007 7] Ctil-fctLT. S2lc^Lfc«fc5l-. it® 

wi2~4<D<a8i«^^i-fc^ri*. ffiSM+i-^Ei/^'j 



mic«|< d i: *<;b fro fc. 

[0 0 7 8] 

1 &t;m2<D^«^--'7Am-C*g«itt±ffi«!l$^^b 
rmiOTKy^-. ^2(D^S7t--'7A^^^LTm2 
0) tK 'J "7 — M j§14A<*3fe LMi^T- fe o T t . 
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£&7K'J^-p]±£Btttt±fi£B5<DBPpH-fc^T+#lc 
[0 0 7 9] *«^©«8gtg^*r*405Sit^lC 



[BB&affi*ftfta] 

[01] (a) ~ (c) li^H-r^asro^Th-^A 
[*fr#<Di*ij<n 



[01 ] 

(a) 

2b 

COM OH /fflOHOHy^ 28 



0» 

COOH COOH COOH COOH _ Oh OH OH OH OH _ 




(51) Int. CI. 7 SISIJIB^- 
C 0 8 L 67/00 
77/00 

(72)£E# E3tf 



F I t-73-K (##) 

C O 8 L 67/00 
77/00 

F£-A(##) 4F201 AA24K AA29K AB11 AB16 

AB19 AB24 AB28 AD20 AD27 
BA01 BC37 BD05 BK02 BK12 
BN44 

4J001 DA01 DD13 EA02 EA06 EA08 
GA01 GE02 GE04 GE05 GE06 
JB21 

4J002 CF18W CL01X DJ006 FB086 
4J029 AA02 AB07 AE01 EA05 JA283 

JB063 JC093 JC383 JC633 

KH01 



